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(57) Abstract; 

FIELD: pipeline engineering. 

SUBSTANCE: pipeline comprises pipes provided 
with at least one optical conducting spiral 
member set in the screw groove in the pipe 
surface. The method comprises inspecting pipeline 
under pressure with optical pulses passing 
through the conducting spiral member. The defects 
are indicated by measuring variations of ithe 
pulse parameters. The device comprises pickup, 
monitor, power source, converter of the direct 
voltage to the alternative voltage, and 
optoelectronic pair connected with the pickup j bf 
the fiber-optical line which forms conducting 



spiral member. The first input of the monitor is 
connected with the optoelectronic pair. The 
second input is connected with the output of the 
converter. 

EFFECT: enhanced reliability of detecting defects. 
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MMewiMMX no MeHtLueii Mepe oamh onTusQckviM 
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npoBOA«iUMfi cnwpanbHbiii ajieMeHT, 3aKpenjieHHuw 
bhktoboh KanaBKS Ha noBepxHocTH Tpy6bi. CnocoS 

KOHTpOJia TpySonpOBOflOB 3aiaiK>4aeTC5l B TOM, hto 

o6cneAyioT TpySonpoBOfl nofl AaaneHweM c noMombro 



no 



onTunecKHX MMnyntcOB, nponycKaewtJx 
npoBOAfliMBMy cnwpanbHOMy aneMenry. fle^etcrtli 
onpeflarmioT no M3MeHeHnra napaiweTpOB MMny/ibcoB 



nOBblliJEHM^ HAflE>KHOCTH TPYBOnPOBOflOB 

YcTpDMCTBD flJIW KOHTpOJIfl TpySonpOBOflOB COAep)KMT 

flaiMMK. mohhtop, nocneAoaaTe/ibHO coeAHHeHHbie 
6hok nwTaHMfl, npeo6pa30B3Tanb nocTOAHHoro 
HanpswceHMfl b nepeMeHHoe h onToanein-poHHyio napy, 

C0eAMHBHHyH3 C A3THMK0M BOJlOKOHHOOnTMMBCKOM 

nnHMew, o5pa3yromew npoBOflfliUMfi crMpanbHbifi 

3JieMeKT. FlepBblft BXOA MOHMTOpa C0G/IHH9H C 

onToaneKTpOHHow napow, a BTOpofi bxoa - c buxoaom 
npeo6pa30BaTen$i. H3o6peTeHfie Hanpaan^no Ha 
BbmaneHMe Mecr fletfeeiaoB creHDK Tpy6onpoBOAOB. 4 
cm4 3.n.<}wib]. 6 mji. 
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z 4^6 Ub6 <jy <VV1 UZ) 

M3o6peTeHiie othochtc* npeiiMyiuecreeHHO k TpySonpoBOAHOw TexHUKe m mo>k©t 
McnonbsoBaTbca b aBi/iaL^OHHofi, tesoaoR, He^niHofl, pa^THO-KocMUMecKoCi, 
cyAOCTpoMTenbHoii w flp. oTpacnax npoMbiumeHHOc™, 

HsBecTHhj T py6bi, co6wpaeMbie b Tpy6onpoBOAbi cBapKOM, mxanmecKm HawoM 
pe3b6oti [1]. npuseM Tpy6bi c pe3b6oBbiwi coeflUHeHweM coAepxar Liw.nnHApnHecKyio o6onoM«y m 
KOHneBbie pe3b6bi. 

HeflocTaTOk Bcex stkx o6"beKTOB - HW3Kafl KOHTponenpwroflHocrb m BbicoKaa TpyAo e m xo ctb 
pewoHTa, MacTo TpeSytomaa ocrraHOBKH OKcnnyaTauiw Tpy6onpoBOAOB, mo npiiBOflMT k 
rpoMaflHbiM norepRM b HapoflHOM X03*CicrnBe. 

3to CB*3aH0 c oTcyTCTBUewi y o6bnoMKOBbix KOHCTpyKUnti HaAnexomux cpyHKLpw u 

HSBMCOKUM TeXHHK0-3K0HOMHHeCKMM ypOBHeM CymeCTByjOUHMX TeXHOJlOrUM KOHTpOJlfl w peMOHTa 
06"b&KT0B. 

M3aecTHa Tpy6a c npoBoAamefi cnMparibto KOHTpona cocto*hi4* noABOAHoro uinaHra [2], 
C0Aep>KaLAafl KayMyraBbie TpyBicy c noKpbjf mamm, Mew hmmh nposonoKy m BonoKOHHO-onTHMecKufi 
3/ieMemr, cBH3aHHbifi c annapaTypofi, 

PeweHHe HeMyscTBWTenbHO k on 8 kT;po m a in mth bi m noiwexaM, oAHaxo He BbiwanneT 
noBpe>KAeHMR noBepxHocTeii Tpy6bi t rx aneivieHT pacnoxioweH BHyTpn ee CTeHKW, m 
orpaHMHeHO npuMeHeHMeM b pe3MHOTexHH^ecKnx mnenunx. 

H3secreH cnoco6 kohtpojih h ecfneppoBoAOB, aaKnwMaHXL^ticfl b tom, mto b6jim3m 
HecjDrenpoBOAa MOHTwpyfOT Ka6ejib-Aap^K, noAfcnroHaioT Ka6erib-Aa7w k MOHMTopy n no 
noKa3aHM^M MoHMTopa onpeAenflK)T TeMb^Ha ysacTKe HecfcrrenpoBOAa [3]. 

Cnoco6 onpeAe/iaeT CKB03Hbie AecfeeKTbi 6e3 ocraHOBKM HecJrrenpoBOAa a AOCTyna k 
KOHCTpyK^n. OcHOBbieaeTca Ha pa3fleneHnvt Mun Ka6eJib-AaTMMKa cMHTeTMHecKUM 
A^3JTeKTpMKOM J pacTBopaioiAMMca HecJ)Ti?»p. OHa ii3MeHfleT ^JieiorponpoBOA^iAMe cBowcTBa 
AaHHoro AaTHHKa, L^KnwHecKM TecTMpyeMpro KOMnbHrrepoM, hto cfDWKCwpyeTCfl, 06pa6aTbiBaeTCH 
m npeAcraBJifleTcq Ha SKpaHe AMcnnen iannapaTHO-nporpaMMHbiMM cpeflCTBaMM MOHMTopa. 
OnpeAeneHwe Temi (0TKa3a HecJrrenpoBOAa) MoweT cmibHO 3aAep>KMBaTbca. Hanpwviep, b 
xo/TOAHoe Bpeivm roAa npn bo3hhkhob6hwh wanow yreHKM, KorAa rpyHT 3a noAyuJKow BOKpyr 
Tpy6bi 3aMep3aeT, BbixoAamaa M3 Tpy6onposoAa HecJ>Tb crymaeTca m ee noABtuKHocrb 
yxyAwaeTca, mto aKTyaribHo ajih Hectrraribix MecTopo^ennw CeBepa Paccm, 3asncnT 3to b 
ochobhom ot TeMnepatypy BbueKaioiAero b eA^HUL^y BpeMeHu oSteivia, ckopocTM 
pacnpocTpaHeHi^i npoAyKra, paccTOHHMFii or yTeHKH go m^ma m TeMna pacTBopeHna Tararo 
AM3JieiapHKa. Xotp HecKB03Hbie noBpe>KfleHM^ rpyS BCTpewafOTCP Mame ? cnocoS "bmamt" ToxibKo 
HapyiueHMe pasAexiMTenbHOM cj5yHKL(MM :o6ojiohkm b npot^ecce 3KcrmyaTaL4nw. Mecro TeMM 
BbmBnseTca hm He tomho, mto 3aTpyAHfl^T m yAopo>KaeT peMOHT yMacTKa. HaKOHeq, peujeHne 
He pa6oTaeT na boao-, naponposoAax m /^jpi. oe^eKTaxi . 

YcrpoMCTBO aha ocymecTaneHUR cnopo6a coAepXcwT nocjieAOBaTenbHO coeAMHeHHbie 
nepct>opnpoBaHHyK> Tpy6icy, Ka6enb-AaTM^k, coAep^iA^M Asa M30JinpoBaHHbix npoBOAHMKa, m 

tWOHMTOp [3]. 

Oho rwa/ioacJx^eKTMBHo H3-3a BJiMPHMq ^neicrpoMarHiitHbix noMex. Mx wcicnioHafOT c noMOLAbio 
ko HTpon bH o ro Ka6eJi^. VrxieBOAopoAbi c; bro AM3TiekTpHKOM He B3aMMOAeMCTByK)T. MoHwrop 
BbiMMTaeT cwmajibj c Ka6eneM. Caiman yteMKn, B03Hktka|oLAwCi Ha oahom Ka6ejie, perMCTpupyjOT 
6e3 npo6newi. 

Han6ojiee 6/im3kmm no TexHMMecKOMy; cyii|GCTBy k npeAnaraeMOMy flBJiaeTCfl cnocoS 
KOHTpon^ He4>Tera3onpoBOAOB, 3am\ovia\oinmca b tom, mto o6cneAytOT Tpy6onpoBOA 
wiexaHMMecKM nepewemafoiAMMca b HeM iriopwHeM, penicTpwpyK)T KOHTponbHow annaparypow 
nopujHa ero MecrononoKeHMe no AntiHe fpy6bi w SHaMeHMR cj3M3MMecKwx noxieJi creHKH u nocjie 
o6cn©AOBaHM?i no napawieTpaM perwcrpaiii^ yKa3biBak)T Ae0e»cTbi cTeHKM m mx xapairrepMCTMKM 
b Tpy6onpoBOA© [4, 5]. 

Cnoco6 Bbiasn^eT pa3BHBaKDmneca m bnacHbie m3;hmx (KpMTMMecKMe) A^eKTbi creHKii, TaK 
KaK bo3mo>kho onpeAeneHwe pa3MepoB, npwpaaieHiift, CKOpocm pa3BMTMfl m MecTononoxeHMJi 
noBpe>KAeHMM. Tbwm o6pa30M, npeAno/iaraeTCfl MCkritoKeHwe OTKasoB, ho cna6o yn mtw b a kdtca 
3aTpa™ 3KcnnyaTaqnti Ha KoHTponb m pe^OHT o&beKTo^ npn ycrpaHeHMi* HaMAeHHoro Aec^eiaa 



m ero nponycKe. TpeSyerca BHyrpeHH^jflbcTyn k T P y6 e , ocHamewe ee loMtpaMM npne M a- 
sanyoo, KownbUTepna* cert, N ocHoeaie^bHoe nporpaMMHoe m MerponoamecKoe 
o6ecneqeHMe. HeflocraTOK 3Toro cnoco6ai- HeBbicoKan HaAe>KHOCTb- 

1) Koa^tpum^eHT BbnarmeMocTM AecpefcroB ne flocr^raer 3 fl ecb npefle/ibHb,x eenuMMH 

° CH0BH ™, OTHOUieHM* CMmanAliy* 3JieKTpM L ieCKMX M3MepeHHM, a TaiOKe MeTOfiMMeCKMX 

m MHCTpy M 6HTanbHb.x norpeiuHocTetf Hepaspywaromero kohtpoji*. b t.m. npoGneiu cpaBHeHua 
fletpeicra c OTanoHOM ((popn/ia, pasMep, SpueHTaMna 0 pacnonotteHwe OTHOcniejibHo CBap H bix 
ujbob, 30H TepMnsecKoro BnMflH M « m oGpasyraiijux Tpy6onpoBo fl a - sepxHeB, HttKHefl), owh6ok 
M3MepeHiifl paccToflHMfl ao aecpeiaa h npjoqee; 

2) 06cneflo B aHMe nopiuHeiw cymeeTBeHHO flonbiue TecropoBaHun Ka6er>b- A aTHViKa 
KOMnbioTepoiw m He BbiHB/ifieT nepexoA pasBMBaiomeraca Aecpeicra b paspsa onacHoro nepexo fl 
HacTynaeT npu flocTM>Keni/in flecpeiaoM OKonoKpwTMMecKoro pasiuepa (ycnoBue r P ncp(pMTca) ho 
bo BpeMeHM He onpeAe^eH. BnwaeT pastipbc cpHgnKO-MexaHnsecKnx cbowctb wiaTepwana, tojiium 
CTeHKM, ee Koppoaua, CTaTMKO-AMHaMHwecKaa HarpysKa w t.A- MuHMManbutiM nepnoA cnocooa 
3a fl aH cyMMoCi BpeMeH KOHTpo/ifl ynacTka, BosBpaiuem/m k McxoAHOMy nyHioy m ncflroroBKM 



nopuiHn Ana hoboto o6cjieAOBaHMfl 6e3 
cem. PearibHbiM nepnoA o6cneAOBaHMH 
Aecpeicr, ksk TpeiMMHa, flBnawmiwcH, b 



yneTa BpeMeHM c6poca m o6pa5oTKM MHt^opiviamiM b 
pj&beicroB - 6onee 2-3 neT. A raKoii o6menpw3HaHHbiPi 

;4aCTH0CTM, nOTeHl4HaXlbHblM MCTOMHMKOM OTK330B M 

rarcenbix aBapnw Ha rasonpoBOAax, nqftpaeraeT cnyMaiiHbiMH cKamuMM HeusBecTHO KorAa. 
npMHeM CKopocTb CKaHKa, ycTynaa cKoppcTH yjibTpaasyKa b CT a™, npeBocxofluT CKopocTb 
nepeMeiueHMJi nopWH* Ha 2-3 nopaflKa. iBennHMHa cKaMKa He nuMMTMpoBaHa: 10%, 400-500 w 
6o/iee % ot Kpi/iTMHecKoro pa3Mepa - b6jii<i3m tomkm nepexoAa tbk Ha3bisaeMaa MarMcrpajibHaa 
Tpeu^MHa. npn aBapwax Ha ra3onpoBOAax ona AocrnraeT KMnoweTpoBOM AnnHbi, H a 

HBCpTenpOBOAaX - HecKOJlbKMX M6TP0B; 

3) Be30TKa3HOCTM nopiuHfl npenflTcreyeT ero cno>KHOCTb. Oh coAep>KMT: repMeTWHyio 
cew^MOHHyio KOHcrpyKi^K), HaxoA*my»ocH no A AaB^eHMewi cpeAbi c B3pbiBo-, noacapoonacHbiMw, 
TOKCMMHbiMM m ApyrnMn cBOMCTBaMn; npuBOfl c ycTpoMCTBOM M3MepeHMfl Mecronojio>KeHMfl;' 
BbicoKoTOMHbie BHanoro-micppoBbie KaHajibi; cnequajibHyw 3MB c nporpaMMaMn; mctohhmkm 
CTa6tuibHoro aneKTponMTaHMfl, neMaTHb(e n/iaTbi, pa3i>eMbi m naMKn; yjibTpa3ByKOBbie, 
s/ieiorpoMarHMTHbie 14 AP- Tunw flaTMUKOB Ana BhiABjieHUfl aHOManMM b MaTepwane CTeHKM; 
HaiviarHiiHMBaiomee ycTpoCicTBo n T.n. npviweivt Bee sto aojdkho pa6oTaTb b ycnoenax roAOBoro 
nepenafla TeiwnepaTyp 70-90°C, hto ocno>KHHeT fle/10. 

H3BecTHbi TaioKe cnoco6 m ycTpowcreP pp* peMOHia Tpy6onpoBOAOB [6], ocnoBaHHbie Ha 
BHeiuHewi ynpoHHeHMM Tpy6bi. 

B 3tom cnocoBe mscto noBpeJKfleiHfifl TpySonpoBOAa noKann3ytoT ao o6pa30BaHna 
MarwcTpanbHOM TpeiunHbi, a Tpy6onpoeoA ^pomhawt nepeA ynnoTHeHneM noBpex<fleHwy) nocne 
noHiDKeHMji Aas^eHMfl. 

ycrpoMCTBO coAep>KkiT He MeHee Asyx ynnoTHeHMM b Bufle noflKpenjintoinnx cnnpajibHbix 
3/ieMeHToe, HaMaTbiBaeMbix Ha Tpyoy no! o6e cropoHbi ot TpeinMHbi, MweioTCfl b Hew w Apyrvie 
fleTann. 

HeAocraTOK TaKoro BoccTaHOBneHMfl i o6"beKTOB - oTHOcnTenbHas TpyAoeMKocTb m 
npoAOJDKMTejibHOcTb pa6oT, T3K KaK Tp;e6yeTCfl AocrasKa TpaHcnopTOM o6opyAOBaHMJi m 
paSoMMX k MecTy nospe^eHun, pacKonka 3KCKaBaTopoM rpyHTa BOKpyr Tpygbi, co6cTBeHHo 
peMOHT m ToMy noAoSHoe. 

B cseTe M3no>KeHHoro, M3BecTHbie TexHunecKne peiueHna no (pyHKUMnM, KoHcrpyKmiflM, 
cnoco6aM n ycrrpoCicTBaM KOHTporw m peiwoHTa o6i.eKTOB noTeHqiiajibHo He o6ecneHHBaioT 
6e3aaapiiMHOM SKcnnyaTaMMM HecpTeraaojipoBOAOB, hto b poccmwckmx ycnoBMJix npMBOAWT (n 
6yfleT npusoAMTb) k 3HaMMTejibHbiM MaTepiianbHbiM, npon3BOACTBeHHbiM, cwpbeBbiM, BanioTHo- 
cpMHaHcosbiM m AP- BaxHWM noTepflM. npiiiMepoB TOMy cyiAecrrayeT npeflOCTaTOMHo. 

3aflaMa H3o6peTeHMfl - noBbiujeHke OTKasoycroMMUBOCTM Tpy6onpoBOAOB nyieiw 
onpeAeneHMfl w ynpoMHeHMfl AecpeKTHOfi clreHKii b pea^bHOM Macurra6e BpeMeHM. 

noA3aAaHn: 

- npMAaHwe o6~beicTaM cBOMCTBa npOMbimneHHoii . KOHTponenpMroflHOCTM, BKnioMajomero 



bosmomhogtm caoeBpeiieHHoro h TOMHorpionpeAe/ieHH* MecrononotteHH*, pa 3 Mepa M ckopoctm 

- cbomctbs BoccTaHOBneHMfl CTeHKM nyMeHbujeHne 66-beMa peiuoHTa Ha T P y6onpoBOAax 
3aA3Ha pewaeTCJi t&m, mto T P y6a,i ikiMeioLAaa no Kpa*He& Mepe oamh npoBOAamM* 
cnnpanbHb. M aneMenj, oTJiUMaeTca TeM,: mto Ha noBepx H ocTvt Tpyou Bbino/iHena buhtobsh 
KaHaBKa, npoBoflamiw crwpa/ibHbiii s^mqht saKperuien b bmhtobom KaHaBKe n npeflHasHaneH 
Ana BaauMDflencTBMn c TpeLUMHow H a noBepxnoc™ Tpy6w. BuHTOBaa KaHaBKa o6ecneMUBaeT 
pasMeineHwe sanoAnnqo cnupajibHoro stieMeHTa raK, mto oh H e BbiCTynaeT HaA o6pa3ytoiAeti 
noBepxHocTM Tpy6w v\ 6naroAapa STOMyiHe noABepraeTca MHTeHcUBHOiuy aSpasiiBHOMy n 3 Hocy 
co CTopoHbi npoTeioioineM no T P y6e { cy6cTaH 4 MM. KpenneHMe cniipaxibHoro aneiueHTa b 
bmhtoboh KaHaBKe o6ecneMMBaeT BQSM'piKHocTb HenocpeflCTBeHHoro kohtpojw noBepxHoc™ 
Tpy6bj, nocKonbKy cnnpanbHbiei aneivieHT " P a6oTaeT" hb pacrmcaHMe BMBde c T py6ofi 
TpySonpoBoA comacwo M3o6peTeHMio qinmaeicx TeM, mto BbmormeH 113 yrasaHHbix Tpy6, 
npoBOAfliMwCi cnnpanbHbiM ajiewieHT Bbino/iHeH m crreKna, nponycKawmero ormiHecKne' 
K0/ie6aHMfl, Ann B3aMMOAewcTBVifl c AecpeKTOM ctshkm TpySonposoAa. BbinormeHwe 
cnnpajibHoro aneMemra us CTeioia, npoBOAflLMero onTMnecKne KoneQaum, o6ecneMMBaeT 
BO3M 0 >KH0CTb peniCTpauun . aecpeicr^ ctbhkm Tpy6onpoBOAa, KOTopuR (AecpeKj) 
pacnpocTpaHaeTCfl Ha caM cnnpajibHbifi a/jewieHT, m oriTvmecKMM WMnynbc perwcTpwpyeT fletpeia 
aneMeHTa, Tew caMbiM onpeAerma AecpeRT Tpy6onpoBOAa. Cnoco6 kohtpojih TpySonposoflOB 
3aKnioMaeTcs b tom, mto oScneAywjT TpySonpoBOA noA Aaa/teHneM, perwcTpwpyjoT 
xapatcrepucTHKn creHKM TpySonpoBOfla 11 ; onpeAenaioT ee AecpeKTbi, oTriHMaeTca Tewi, mto b 
CTeHKe Tpy5onpoBOfla cpopMMpyioT BMmpBue KanaBKM 11 3anojiH*ioT wx CTeKnoiw, o6pa3y« b 
Tpy6onpoBOAe no MeHbiueM Mepe oahh! hpoBOAfliAMfi cnwpa/ibHbiii anewieHT, o6cneAyK>T ero 
onTMHecKMMM MMnynbcaiuii, a AecpeKTbi ; creHKW onpeAenaioT no w3MeHeHMK> napawieTpoB 
MMnynbcoB. K Toiviy >Ke bmhtobom iuaHynoM?iHyToro cniipanbHoro aneivieHTa Bbi6wpaK3T He 
6ojibiue flnnHbi KpnTunecKOM TpaupHBi: TpySonposoAa, mto o6ecneMMBaeT B03MO>KHOCTb 
pemcTpaqMH Bcex TpeiAHH, pa3wep KOjopwx paBen mxim npeBbiwaeT pa3Mep KpwrnMecwix 
TpemuH. PaccTbflHwe ao Aecpeicra HaxoAHT no npoM3BeAeHwo ajimhw Tpy6onposoAa Ha 
oTHOujeHM© BpeweH npo6era MMnynbcoBj nocne m ao nonBJieHMfl AecpeKTa, mto oSecneMUBaeT 
B03M0)KH0CTb o6Hapy>KeHMfl MecTa pacncirio>KeHMfl AecpexTa m ero onepaTHBHoro ncnpaBneHMfl. 
fcopMupywT cnnparibHbie aneMeHTbi pa3Hpii AecpopiMaTMBHocru, a cpoK 0TKa3a Tpy6onpoBOfla 
onpeAexinioT pacMeTHbiM nyTeM no 3HaMeHwjiM flecpopMaTMBHocru cnnpanbHbix aneivieHTOB m 
CTeHKM TpySonpoBOAa h MOiweHTaM BpeMeHU pa3pyiueHMJi cnnpajnbHbix aneMeHToa. BMecTe c 
TeM ycrpoiicTBO ah* ocytnecTBneHMfl cno)cb6a [3], coAep)KaiAee abtmmk m mohmtop, OTnusaeTcn 
TeM, mto CHaoweHO nocJieAOBaTenbHO iGoeAMHeHHbiMM 6jiokom 6ecnepe6oiiHoro njrraHMa, 
npeo6pa30BaTeneM nocTos h Horo HanpfikeHMfl b nepeMeHHoe w onToaneio-poHHoCi napofi, 
KoTopaa coeAMHeHa c ast^mkom BoJioK^HHO-onTMMecKofl nwHuefi, o6pa3yK>meM npoBOAfliMMfi 
cnMpanbHbiR aneivieHT Tpy6onpoeoAa, nj riepBbiM bxoaom MOHMTOpa, BTopofi bxoa kotopoto 
noflKJiKJMeH k BbixoAy npeo6pa3oeaTenH: Hanp«>KeHMsi b nepeMeHHoe. flpyrofi BapnaHT 
ycrpoiScTBa invieeT b onroajieKTpoHHoCi nape M3JiyMaTenb a snAe Jia3epa, o6ecneMMBaioiAero 
M3nyMeHne onTMMecKnx nivinyjibcoB AOCTafoMHoii moiahoctm. 
M3o6peTeHne npeACTaeneHO Ha cpurypax 1-6. 

Ha Onr.1 noKa3aHbi BapwaHTbi Tpy6bi c hposoAfliAMM cnnparibHbiM aneMeHTOM, me 1 - Tpy6a 
(TpySonpoBOA), 2 - creHKa, 3 - BueuuHjijj BMHTOBan KaHaBKa, 4 - BHyrpeHHaa BMHTOBayj 
KaHaBKa, 5 - buhtoboPi iuar KaHaBKii, MMefdiAwii BenuMMHy h; 

Ha <Dnr.2 noKa3aHo TpaneAeMAanbHoe beMeHne K3H3Bkm 6; 

Ha <t>nr.3 noKa3aHO TpeyronbHoe ceMeMwe KaHaBKM 7; 

Ha Owr.4 noKa3aHbi cooTBeTCTBeHHo cpe3bi onTMMecicoro aonoKHa, anoKcuflHOM iwaTpuLtbi 11 
ABOMHoro aneMeHTa a KaHaBKe 10. 

Ha <t>ur.5 - annpoKCMMnpoBaHHaji Aj^arpaMMa pacro>KeHMsi craJiM, rae a a - npeAen 
npoMHOCTw. 5 - OTHOCMTejibHoe yAnnHeHMe npn pa3pwBe, 11 - cTUKOBOMHaa o6nacrb Ann 
HarpysoK m AecpopwaLiMM Tpy6 m onTHMecKpro BonoKHa. 

Ha <Cnr.6 - cxewia m ycrpoCiCTBo An^ ocyLAecTBneHMn cnoco6a. 06o3HaMeHnn cxeMbi 
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cooTBeTCTByioT Onr.1. Yctpomctbo cbwpmr nocneAOBarenbHo coe A nHeHHbie 6iiok 12 
SecnepeBoMHoro nuiaHMa, npeoCpasoBatenb 13 Hanp^eHMA b nepeweHHoe, orrroaneKTpoHHyio 
napy 14 n mohmtop 15, fl pyriiM bxoaom npAKnHMeHHbiM K.Bwxo fl y npeo6pa30BaTeria 13 napa 14 
coeflUHeHa c aneiweHTOM 8. no3Mqwefi 16 OTMeMOH cBapHOM ctwk Tpy6. 
H3o6peTeHne 3aKnio4aeTcs b cneAytoiijeM. 

Ha nosepxHOCTM T py6bi Bbmo/iHeHa BMHtoBaa KaHasxa (cm. *nr.1), npoBOAfi^MM cnwpanbHbitf 
aneweHT npoMno saKpenneH b 3 tom KanaBKe m npe A Ha3Ha 4 eH an* B3aMMo A etfcTBMa c TpeuiMHoii 
Ha noBepxHocTM CTeHKM. 

Tpy6onpoBOfl BbinoriHeH m yKasaHHbixi Tpyo\ npoBOAflinwii cnwpajibHbiii ajieMew BbinonHeH 
Hanpniviep, M3 cTenna, nponycKaK>mera ■ onTunecKMe K one6aHU*, ana BsawwoAePicTBMfl c 
AecpeiaaMU noBepxHocTM cTeHw b qensx, b tom nucne, npoMbiwneHHoro KOHTpona o6beKTa 
cneayKiLmiM cnoco6owi. 

*opMM P yK)T b Tpy6e (noa. 1 ©nr.1) iBMHTOByio xaHaBKy (nosMqmi 3, 4 <D M r.1), Hanpuwep, 
HaKaTKofi, MeTHMKOM mill wcnapeHweM Macro CTeHKM (noaw^a 2 TaM we) apoKycupoBaHHtiivi' 
nynoM nasepa. 3anonHeHwe KaHaBKM creicnoM (noaut^H 8 <t>nr.2) ocymecTBroiioT, b MacTHOcro 
HawioTKOM b Hee BonoKHa onTOHecKMX ; hUHMfi CBA3H (BOJ1C), CKpennneMoro'co ctbhkom ' 
aAre3neM (b tom nwcne 3noKCMflHbiM Kneeta - noam^s 9). OBpasyeMbm npoBOAamiw bmhtobom 
cnofi (flBC) mo>kho BbinonHMTb, HanpnM6p, nopuiHeM c ocHacTKOM, b 3bboackmx ycnoBMax - 
npon3BOAMTenbHbiM o6opyAOBaHMew (pekb6oHape 3 Hbie, HaMorowbie n AP- cpeACTBa). OTXOAbi 
MeTanna npn pe3b6oBow KaHaBKe 6on>^e. BHyTpeHHMM aneMeHT (no3Mi4wn 4 Ha <bwr.1) 
BwaBraeT a6pa3MBHbiM m3hoc ra3onpoBO A a MexaHWMecKMMM BKnioMeHMHMM b noTOKe npnpoAHoro 
ra 3 a, tbk kbk noBepxHocrb creHtcu i^apanaeTcn TBepAbiMM necHMHKaMM u nocieneHHO yroHaeTCH. 

<t>opMtipoBaHMe ocyaiecTBriflioT no bmhtobom iwhuh, ujar Koropofi (nreMiyifl 5 cDnr.1) 
orpaHMMneaioT, b 4acTHOCTM, nonoBMHpfi ajimhu KpnTimecKOM TpemnHbi uwnnHApuHecKow 
ofanomcu, HarpyxteHHoiS BHyTpeHHMM AaBheHneM, hto noaBOjineT CBoeBpeMeHHO onpeAejiMTb 
100% onacHbix npoAonbHbix Tpeu^wH b tpy6onpoBOAe m AP- ero akcnnyaTauMOHHbie Aecpeicrbi. 
BenMHMHy 3Toro tuara paccHMTbisaioT, HanpMMep, no cpopMyne 

rAe W- yAenbHaa pa6oTa pa3pyujeHnniTpy6onpoBOAa; 
E - MoAy/ib ynpyrocTM K)Hra MaTepwana;; 
o - cpe A Hee pacrflmBaiomee Hanpn>KeHiie. 

HaKaTxe (KanaBKe) npn A aK)T, b MacrHocTn, Tpanei^enAanbHoe ceseHne (no3Mi^nn 6 <t>ur.2) 
co cpeflHew iumpmho« 1-10% ee buhtoboto ujara. TaKaa cpopMa ce^eHnsj nynuje TpeyrojibHoft 
(no3Mi^w^ 7 Onr.3), tbk kbk Hy>KAaeTC? b MeHbiueiS tohhoctm MexaHoo6pa6oTKM npw 
pa3Meii^eHMM b KanaBKe onTMwecKoro KaBexw roToeoro npocpuna w MeHbiiie KOHqeHTpupyeT 
HanpsweHWfl ct©hkm Tpy6bi. 

rny6MHy (BbicoTy) KaHaBKM ycTaHaB/iup^wT M3 HeoconbKMx coo6pa>KeHMCi. HanpuMep, Toniny 
creHKM naroTaB^MBaeMbix Tpy6 Bbi5npatOLT: no ycnoBMAM npowHOCTM m HaflexHocrM, T.e. HTo6bi 
pe3b6a n KaHaBKM He ywieHbujanM ceneH^, BbiAepjKMBaroLuero pacMeTHbie flaB/ieHniR; BOJ1C He 
BbixoAMna Hapyxqr 3a creHKy Tpy6bi flh3 ncicniOMeHMa noBpe>KAeHMCi npw crponTenbCTBe 
Tpy6onpoBOAa m TpaHcnopTwpoBKe Tpy6. \ MoHOBonoKHy Hy*Ha Herny6oKafl KaHaBKa, Hanpuwiep 
0,3-0,7 mm. Tpyow MoryT MMGTb 3aBOACKyto (cTpoMTenhHyio) W30s\n\\ma. 

HaHany (pa3BMTMK)) rwacTMMecjaw AeQ>opMaqnii Tpy6onpoBOAa cootb eTCTBy eT 
MexaHMMecKoe pa3pyweHne creicna (cm.; tDwr. 5), hto comacoBbiBaioT, HanpwMep, noMeiAaa 
BOJ1C b KaHaBK© Tpy5, cnpeccoB^HHbtx BHyTpeHHMM flaBneHneM. CTeKJiosonoKHo 

3a{pMKCMp0B3HO ee CTeHKaMM, H3Tfl>KeHMSM H3MOTKM M aAr63M6M 3anonHMTe/lfl (n03MMMM 8, 9 

<!5Mr.2), a TaK iok oKaTMe CTewio m snoijcMAHafl MaTpwua BbiAepxuiBaioT xopoiuo, to pa6ore 
Tpy6w m cnofi b AMana3oHe TeMnepaTyp cha6o MeiuaeT pa3JiMMMe mx jiMHeMHoro pacujupeHnn. 
BOJ1C He TpeSyeT MAeHTMMHOM npo^HpbTH napTMM onTOBonoKHa: <pM3MMecKa* Be/iMMUHa 
HaxoAMTca BHyrpM 3QHbi "nnacTMKM" cra^bHoii Tpy6bi. YposeHb flaaneHUfl ycraHaB/iwBaioT npn 
OTpa6oTKe npow3BoflCTBa Tpy6 no bbjimmm^m nnou\sjxm TeKyMecro TpygHOfi era/in (no3Mi^MM 1 1 
<1>Mr.5) m AetpopMai^MM BonoKHa (2-5%) |b momsht ero pa3pyiueHMn. OnepaqMio npoBOAJrr, 
HanpuMep. nocne Kann6poBKM (3KcnaHflMpjqBaHMfl) tohkoctshhux Tpy6 no AnaMeTpy. 
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Grow M3 A eyx nBC (no3H 4 Mfl 10? ;0wr.4) c paaHbiMM yflnnHeHMnwn npn paspwse 
(Ae4)opMaTMBHOCTHMn) AonoriHUTejibHo; :onpe fl ejifl»OT cKopocTb pasBMTWfl Aecpeiaa tk 
craHOBHTOi wBecmbiMW ABa OTCMera BpeMeHu (t 1f t 2 ) b MoMem paapyiiieHUfl cnoee. nepBUM 
pseTca cnon c MeHbiueii AetfropMaraBHocrwo (8,), BTopofi - c 6or.bu.eM (g 2 ). Hanptwep Qcm 
MamcrpanbHbiM T P y6onpoBOA TennocHa^iceHna BbinonHeH w 3 CTajin c AetpopiwiaTHBHOCTbio 5, 
co6nH^aioT ycnosne 5 1 <5 2 <8 3 . nonaraerc?), hto o6beKT paSoraer b CTa 4 woHapH 0 M p e >K M Me 

B npeAnono^eHMM nmeuHou uoppnvi \ rinoiAaAKM TeKywec™ Tpy6"How CTanu npomoa BpeivieHM 
omasa Tpy6onpoBOAa, An* KOToporo AMctaHMMM ao Aecpeiaa no MswepeHMflM c ncno/ib30BaHtie M 
2-x cnoee coBnanu, BbinojiHflercfl pacneTOM. HanpuMep, (t 3 -t 2 )=(trti)x(5 3 -8 2 )/(8 2 -5 1 ). Eoih 
npMwnrb, hto (VtO^O AHe*. (S^W i(8 3 -5 2 )=10%, to pacMeiHoe B peM* (t 3 -t 2 ) cocTaanT 20 
AHeCi. Ao MCTeMeHMfl 3Toro cpoKa c MOMeHTa BpeMeHu t 2 , b wacTHOc™, c 2-3-ah e b h w m 
sanacoM BbinormflioT see Heo6xoAMMbie iweponpwflTn* u\ paSoTbi Ana HeAonymenn?i aeapwu. Mto 
Ba>KHO ana oco6o onacHbix o6i>eiCTOB 7 taxofljuijiaea b He pTe ropoAa, npn nepeceMeHMn c 
>KeJie3H0M Aoporow m t_a. ; : 

nonyMaioT o6pa3eM-CB M AeTenb (KbHTpojibHbiw o6pa 3 eLj) noBpex^eHHOCTii oe^eiaa. 
MeTpojiomn npeAJioweHHoro noAXOAa ;6a3wpyeTCH Ha MeTpunecKnx CBoficTBax bmhtobux 
noeepxHOCTeti, Teopnn xpynioix noKput^M, 3aKOHOMepHocTflx MexaHMKM pa3pyiueHH5i 
HarpyjKeHHOM BHyTpeHHMM AaB/ieHneiw ia/iMHHOki uwni/iHAptmecKOM odojiomku c flecpeirroM m 
bo3MO)KHoctm Ha6riK)AeHna (o6cneAOBaHMfc) cocTOAHMfl o6pa3qa-cBMAeTenji b npocrrpaHCTBe m 
BpeMeHu. 

06creAyioT otot o6pa 3 em onTunecKMiviii K0jie6aHMflMM, b yacTHocTw, nponycKaa Mepe 3 Hero 
onTMHecKMe nivinyxibcbi c M3BecTHbiMM \ napaMeTpaiwu. Una KanecrBeHHoro T P y6onpoBOAa 
aneiapoMamnTHayi BonHa pacnpocTpaHfletcn b nBC c HeKOTopuw noroHHbiM aaTyxaHneM, He 
BCTpeMaa Ha CBoeiw nym omyn/iMbix npenaTCTBwfi (HanpuMep, Ann BOJIC AnawieTpoiw 125 'mkm 
M3BecTeH KogcpcpMLiweHT 3aTyxaHMfl 0,2 i^E/km npw flji MH e boxihw okotio 1,6 mkm). B KOHLje 
Tpy6onpoBOAa BojiHa OTpawaeTcsi Ha rpamu,e noBepxHocrii n 6e>KMT Ha3aA (o6paTHO). 3tot 
nepnoAMMecKMti npoi^ecc co BpeiweHeM o'chaGnneTCfl m npekpau^aeTcn. PemcTpMpyioT npsMyio 
mtim o6paTHyio o6cneAyK>myio 3JieiapoMartiMTHyK> BOJiHy b TOMKax no kohl^m o6"beKTa. 

npnMayi BonHa perMCTpMpyeTcn b TOMKe Ha npoTHBono^o>KHOM KOHi4e Tpy6onpoBOAa 
(ynacTKa) OTHOCMTeiibHO tohkm bboas MMnyjibca. OTpa>KeHHafl Bonna - HenocpeACTBeHHo b 
T0MK6 BBOAa. Pa3A6neHwe npflMOM m OT P aM<eHHoCi bojih npoBOAMTcn no BpeiweHHOMy npn3Hai<y. 
Bo3MO)KHbi Apyme MeTOAbi pa3AeneHMsi mjIm npuMeHeHne HecKonbKnx mctoaob. 

noBpe>KAeHHbiPi enow, Hanpniwep, b bnyMae B03HMKH0BeHMfl b Tpy6e npn eKcnnyaTamiM 
Aecpeicra OTpa>KaeT wacrb BonHbi b tohk6 HapyujeHMn crtnoiiJHOCTM Maiepna/ia, nacTb 
nponycKaeT Aafitiue. CooTHOiueHne Macjew 3aBMCMT ot xapaiorepa noBpe)KAeHMfl, to ecrrb ot 
napaivieTpoB Aecpeicra. ripn KOHTpone MeToAOM npnMOM bojihw ee aMnnwTyAa b TOMKe cbewa 
cooTseTCTBeHHO yMeHbiuaeTCfl. Ho 3to yMeHbmeHne MO>KeT 6biTb pesy/ibTaTOM h HecKonbknx 
HapytueHMM HBC (HanpuMep, Ljeno4Kofi| pa3po 3 HeHHbix Ae<peiaoB). rny6nHa Ae<t>eKTa He 
pemcTpupyeTcji, to ecTb 3Ty BejiMMnny cneAyeT CHMTan, 6o/ibiueM AnaMeTpa wcnojib3yeMoro 
onTOBonoKHa (nnn my6wHbi KaHaBKw, :b KOTOpyro oho yjioxeHo), mto ne AaeT /iojkhwx 
cpa6aTbiBaHuw Ana ManosHaMMTeribHbix AecpexTOB, Moryu^nx 3aHMMaTb 6oribiuyio noBepxHocib 
o6>.eiora, HanpuMep HaManbHOM Koppo3MM; | 

flnn TOMHoro Ha6nioAeHmi 3a Tpy6onpoBOAOM, HaAenewnbiM cbomctbom npoMbim/ieHHOM 
KOHTponenpnroAHOCTM, pacneTHyio BenwstiHy uiara ycTaHaeriMBaioT, HanpuMep, ...0,2h, 0,3h, 
...0,7h...kh, T.e. KOHTponnpyioT pa3Mep He onacHoro Aecpeiaa m npomo3HpyK)T ocTaTOHHbifi 
pecypc o&beKTa. KoacpcpMU,MeHT k<1 Mp>keT SbiTb ysfl 3 aH c oipacneBbiM KoacpcpMUMeHTOM 
3anaca hpomhoctm o6ojiomkobom KOHcrpyiiaAMM. Be3aBapnMH0CTb Tpy6onpo B oAa o6ecneMMeaioT 
CBoeBpetweHHbiM cHMweHMeM b Hewi !pa6oHero AaBneHM3, HanpuMep, b 1,5-2 pa3a 
aBTOMaTMMecKMMM AeRcTBMHMM cMCTeMbi: ynpaaneHMfl TpaHcnopTOM npo^yicTa no npn3Hai<y, 
Hanpmviep, oTcyTCTBMn (T.e. M3MeHeHna) i o6cneflyiomeM bojihw (npsiMOM, 0Tpa>KeHH0M) b ' 
cooTBeTCTByioiAMX tohiox Tpy6onpoBofla. \ \ 

nocne perncrpaqMH napaMeTpoB Kone6aHnPi b 3aBncnMOCTM ot CMTyamiM "ecTb/HeT 
M3MeHeHHH napaMeTpa* ycTaHaannBaiot ! HariMMne wnn oTcyrctBHe Aecpeiaa b oSteiae. 



reoMSTpuHecKiift pasiwep BbiRBnaeMorcj Uecpeiaa np M |oroBop eH Hbix no TeKcry onwcaHun 
ycnoBUflx - okojio h. B OTfle/ibHbix cjiyqaax, b- saBwcijiMocTW ot cpopMbi m pacnonoKeHna 
Aecpeiaa OTHOcwenbHO bwtkob nBC, "xpynKOCTM" MaTepHana cno«. pasuiep 6yfle T weHbiue 
Hanpniwep, arm CMMweTpuHHoPi butky noiepXHocTHofi TpemnHbi. 

PaccTonHMe ao aecpeiaa Haxcwnr nd npon3BefleH M f6= AnMHbi T py6onpoB 0 fla Ha OTHoiueHwe 
BpeMeH npo6era ormwecKnx MMnynbcoi e nBC nocne^ ro noa B JieHHfl Aecpeiaa. Hanp.uwep 
flra Tpy6onpoBOfla flnnHoCi L=1 km m bp@m@h3mii npo6era WMnynbca nocjie m flo nomnem* 

TpeiMMHbl COOTBeTCTBeHHO t=25 MKC, lT=1000 MKC OHO COCTaBMT, K3K 3T0 c^eflyeT H3 

MaTeMaTMHecKoii cpopwiyiibi X=Lt/T, ot oAHoro ms- kohmob Tpy6onpoBOAa 0,025 km. n 0 BTopeHne 
MMnyxibcoB onpeflenntoT BpeM6neM jpeWorn: pa 3 b ceiiyHAy, MWHyry m T. fl ., hto no3Bon*e T 
Taiwe yTOHHMTb momcht BpeMeHM B3anMc?AeiicTBMn cnoRiii Aecpeiaa. 

npeuMyu^ecTBO AeyxTOMeHHoro bboaq; He3aBiicwM0 ^yHMTbiBaiomero pa3fleneHne nBC Ha 
Macm - OTcyTCTBMe Heo6xoflMMOCTM HeoYino>KHoro psMoHia cnon. «Hto aawHO c tomkh speHii* 
yAo6cTBa aKcruiyaTai^w npocTpaMCTBefwo pacnpeAe/ieHHofi cwcTeMbi, kbkom HB/iaeTcn 
TpyBonpoBOA. Bo3mo>kho paBeHCTBo JsMCJia Tonex -iBBOAa Hiicny KpaHOBbix nno^aflOK 
(KOMnpeccopHbix, HacocHbix cran^m) o6|bekTa. BepoaTHp, 3TO 6yfleT onmManbHbiM pewehweM 
3a cneT Ay6nnpoBaHMfl (pe3epBnpoBaHMfl) ToMeK bboas. £ 

Ecnn noBepxHOdb CTbiKOBoro CBapHpro uma (no3wHtm 16 *ur.6) 6e3 nBC, to ajiji 12 m 
CeKMMM C KPOMK3MM 2 CM pacneTHbi^ ^=0,996(6), & KpOMKaMU 1 CM - 0,998(3). flna 
noriHocTbfo ccpopMnpoBaHHoro cnoa K^=1. B npoLiecce MOHTawa CTbiKOBoro WBa 16 nBC 
cpaiAMBaKJT CBapKofi. 

B wan o>KeHHOM cnocooe kohtpo/ih AJW BoccTaHOBnertwa AetpeiaHOH ctshkm npwKpbiBaioT 
TpemnHy nyreM yMeHbiueHMS paooHero; \p,aBnema b fpyoonpoBOAe 1, mo npennTCTByeT 
pa3BMTM»o Aecpeiaa npn nocneAyroiqeM /^Rctbmm, m iicnonbsyioT Tenjio nponycKaeMbix cnoeM b 
TpemnHy onTMMecKnx KOJie6ani4fi. 

3aryxaHne b Mac™ nBC Mano ii iccpoKycwpoBaHHoe M3xiyMeHMe, pacnpocTpaHJHomeecfl 

B T3K0M BODHOBOAe, SBTOMaTHMeCKM KOH^BHTpiipyeTCfl KaHaBKOM B paCKpblTMe TpeiAMHbl M TQM 

pejiaKcwpyeT 3a cm©t MHoroKpaiHbix OTpaxemiii v\ conyjrcTByiomix noTepb. Bepera TpeiifUHbi 
Ten/iOBbiM pacujupeHMeM MeTanxia cSnnjkatoTCfl, HanpMMep, b koh cTpyKi^mix M3 anioMMHMsi w ero 
cnnaBOB m KomaKTHo B3a n moas m CTBy iot. \ 

TeMnepaTypy, cKopoctb h Bpeivm HatpeBa perynwj^yioT iiotokom Tenna b pacKpbiTwu. 
HanpuMep, BpeMeHeM BKnioHeHnsi KoneoaHiiM c AByx ToneK BBOfla, b tom Hucne mto6w He 6bino 
HoBbtx pa3pbiB0B nBC w noTepb bo^h Ha jOTpaweHne, ncjnonb30BaHneM W3nyHaTeneM 6onbiueCi 
3HepreTimecKo£i moiuhoctm. t- 

TpaHHLia Tpei4MHbi onjiaBnneTCfl w crj)a>KMBaeTcfl, MTd:yMeHbiijaeT HecnnoujHOCTb creHKM b 
CBapHofi roMKe. B npoqecce ocruBaHun HanpsDKeHMq creHKn cwDKaiOT BbiSopoM flniiTejibHOCTH, 
Hucna m aMn/iMTyflbi, HanpMMep, na3epribix MMnynbcoB;:l;nponycKaeMUx nBC b ceKyHfly. npn 
onpeflejieHHbix ycnoBunx bo3mo>kho coeflH^eHne 6eperoB;:Tpea<nHbi naMKoii. 

YcTpoMCTBO Ana ocymecTBneHMJi cnocp6a pa6oTaeT fax (cm. Onr.6). Bjiok 6ecnepe6oiiHoro 
rwTaHns 12 (aKKyMynfiTopw b KOMruieKce ^nmuevi 3neKT|onepeAaMM, 6eH303JieiapocTaHMMei?i M 
BbinpflMHTeneM) CHa6>KaeT axieMeHTbi ypTpoiicTBa SHeprneM He3aBMcmvio ot nepepbiBOB 
3HeprocHa6>KeHMn. npeo6pa30Barerib 13 ppmaei 3aAaHH|iie Kone6aHMH (nMnyxibCbi) c noMoiuwo 
oriTosxieicTpoHHOiS napw 14 (BwnoriHeHa, HanpuMep, c na3epHbiM M3nyMaTeneM, 
cpOTonpnewiHUKOM M npM3MoiS) b BOJ1C 3j(4) - asimmk Tpyj6onpoBOAa 1, a c jimhum - b mohmtop 
15 (ycTpowcTBO Bbj6opKM-xpaHeHMfl, ariajnoro-micppoBlDM npeo6pa30BaTenb, KOMnbiorep, 
cucrreMHoe m npeflMeTHoe nporpaMMHoeMo6ecneMeHne,1:ApaMBepw). napaMeTpw onTunecKvix 
MMnyxibcoB He MeHfltOTCH, noKa noflpacTafomne 3a BpeMffiaKcn/iyaTai^M o6"beKTa noBpe>KA6HMJi 
MeHbiue h. Korfla pa3Mep nio6oro noBpe^eHMfi AOCTurHeT h, nBC pBeTca b Tomte Aecpeiaa h 
BpeMfl npo6era MMny/ibcoB yMeHbiuaeT^. nponopi^no^ajibHo nojio>KeHMio Aecpeiaa BAonb 
Tpy6onpoBOAa. 3to cpMKCupyeTcfl m nepe^MTbiBaeTcn cpieACTBaMM MOHmopa b AncrraHi^nio no 
MBTeMaTMnecKOH cpopMy/ie onucaHUfl. Jlap^p nonynpoBOAHMKOBofi napw 14 M3JiyMaeT KopoTKwe 
m Mou^Hbie onTHMecKMe MMnyjrtbcbi 6e3 TerjjjioBoro neperpgBa. Oiun6Ka HaxoxcAennji paccrroflHUfl 
AO Aecpeiaa (npoAOJibHoii KOopAMHaTw)j jaaAaHa TonbKp uiaroM nBC, t.k. OTHOCMTenbHaji 



(ttU. 



norpeiuHOCTb JiaaepHbix MSMepeHMM (sTdrioHOB ceKyH fl bi; H 10" 12 , M eT P a - 10" 10 ) Mana OusuGm 
ymoBOM KoopAMHarbi MoaceT cociaBMTb; MeHee 1-3° .^BoccraHoB/ieHMe Ae*eKTHo« ctbhkm 
oSecneMMBaiOT uanyMaxerteM ycTpowcTBai ■ 

3(M>ein- MaKCMMBjieH Ha MarMcrpa/ibHbix ra30-, He^feripoBOflax, paSoTajoiMMX noA So/ibLutiM 
BHyrpeHHMM AaeneHMeM. MeHbwe na! TennoTpaccax; rfle paspyweHMe Tpe^HHoPi H e 
npeBanwpyeT. ripaicnmecKM MCKnioNawrrcH OTK33bi o6"be;icroB m mx aBapwiiHaa 0CTaHOB K a fln« 
peMOHTa. 

3aTpaTbi Ha 3kohomhh©ckhm acfcc^KT c yneTow Jrio/iHOTbi m BapwaHTOB pea^M3aunn 
o>kma3k)tch Ha ypoBHe ao 10% ctommoctm T P y6; ; ananorMWHoro TpySonpoBOAa 6e3 
np©Ano>KeHHbix cftyHKL^wii. v ; 

TaKMM o6pa30M, M3o6peTeHne noabiWcieT HaAe>KHOCTb TpySonposoAOB, yjiynwaeT 3KonornK) 
Ha MecTax m coxpaHSHwe cpeflbi o6nTaHMH: HenoseKa. 

HCTOHHMKM MHCj30pMai4MM 

1. NATIONAL STANDART Ot\ CANADA. !H6aN3-Z163-M86. OIL PIPELINE 
S YSTEM S./K A H AflCKM M HALlMOHAJlbHblfi CTAHflAPT. CAN3-Z183-M86. CUCTEMbl 
HEOTEnPOBOflOB. {HEPEBOJd). (rfepeBOA BbinoxiHeH HayMHo-TexHMMecKUM uieHTpoM 
"Hect)TenpoMAMarHOCTMKa") r.CAMAPA. Majq-Bo "CaMapckwft aom", 1994, 196 c. 

2. 3aflBKa Ha eBponeiiCKWfi naTeHT EP 0p25344 A1 J 8.03.1981. 

3. 4. KonnaKOT P. flMamocTMKa noBp>e>KAeHMSi. nepi^c aHr/i. - M.: Mm Pi 1989, c.220-222, 
440-443 (npoTOTiin). 

5. TexHHMecKiie cpeflCTea A M arHOCTMpoBaHMa. CnpaspMHHK/flofl 06114. P©A- B.B.Kmoeea. «M_: 
MaiUMHOCTpoeHMe, 1989, c.601-612. 

6. naTeHT N° 2118738 Ha W3o6peTeHne "CnocoG m ycTpowcTBo ahh peMOHTa Tpy6onpoB0Aos". 
OnyBniiKOBaHo 10.09.98. E\on. Na 25. 

4>o P Myna M3o6peTeHwa 

1. Tpy6a> WMeK)LAaa no KpafiHePi Mepe-DAMH ommecwih npoBOASuyw cnnpaxibHbiM sneMem-, 
OTJiMMafomasca tsbm, hto Ha noBepxHOCTHiTpy6u Bbino-nineHa BMHTOBaa KaHaBKa, npoBOfl«mnw 
3/16M&HT 3aKpenneH b BMHTOBoPi KaHaBKe yi npeAHa3HaneH; pj\n B3aMMOAeMCTBMH CTpeutMHofi Ha 
noBepxHOCTU Tpy6w. L 

2. Tpy6onpoBOA, OTJiMHaiOLHHMca tcm/; 
BbinonHeH M3 CTekna, nponycKaromero 
Ae4> e|m ?M CTeHKM TpySonpoBOAa. 

3. Cnoco6 KoHTpora Tpy6onpo&OAoB, saicnraMaraiAMfic^ fe tom, hto o6cjieAyK)T TpySonposoA 
nofl Aae/reHneM, pervicrpupytOT xapa^epwcTHKM ctchm m onpeAemaioT ee A^eiabt, 
OTXiMHaiomMfic* tgm, mto b cTeHKe Tpy6or|ipoBOAa cjx>pMtipyioT BMHTOBbie KaHaBKM m sanonH^toT 
wx creKnoM, o6pa3y^i b TpySonpoBOAe hp MeHbiueR M;epe oamh npoBOA^iAMiS cnwpanbHbiti 
axieivieHT, o6cneAyK)T era QnimezmwA\ MMny/ibcaMM, la \ fxecpsKrw ere h km onpeAenaHDT no 
M3MeHeHMK) napaMeTpoB wivinynbCOB. 

4. CnocoS no n.3, oT/iHHaraLUMMca teiw, hto bmhtoboJi mar ynoM^HyToro cnwpa^bHoro 

3J1SMSHT3 Bbl6MpaK)T He 6o^bUie AJIMHbl KpMTHMBCKOfi TpeUL(MHbl Tpy6onpOBOAa. 

5. Cnoco6 no n.3 mum 4, OTJiUMaroLAMMca T6M, hto paccTOAHne ao m&tyeKia HaxoA«T no 
npoM3B6A0HMK) A^^Hbi Tpy6onpoBOAa HaioTHoaieHwe Bpe^en npo6era MMnynbcoe nocne m ao 
nosBJieHMfl Aec^eKra. 

6. CnocoS no n.3, mjim 4, mjim 5, OTJiMMaipiAMMCfl Teiw, wrp cJ>opMwpyioT cnupanbHwe aneMeHTbi 
pa3/iMHHOM A^^opMaTMBHOCTM, a cpOK oTKa3a Tpy6onpoBpiqa onpeAexi^K)T pacHeTHbiM nyTeM no 
3HaneHM^M Aec^opwaTMBHOCTM cnnpanbHbix 3JieM6HTOB yi \ ere h km Tpy6onpoBOAa m MOMeHTaM 
BpeMBHM pa3pyujeHM?i cnwpanbHbix anew^HTOB. : : : ; 

7. YcTpoMCTBo A"5? ocymecTBneHMfl ch6co6ob no nn.3-6, cx>Aep>Kamee a^thmk m mohmtop, 
OTHMHaKUMeecfl TeM, hto cHa6>KeHo nocuie/ipBaTejribHo cojd^MHeHHbiMM 6/iokom 6ecnepe6oMHoro 
nuraHMH, npeo6pa30BaTe/ieM HanpaweHwhiB nepeMeHHoe ii onToaneKrpoHHOM napoR, KOTopan 
coeAHHena c asthmkom BonoKOHHo-oniviHebKOM /iMHwaii, 66pa3yK)iAeM nposoA«iAMM cnMpa/ibHbiPi 
3/ieivieHT Tpy6onpoBoAa, m c nepBbiM bxo^om mohmtop^; BTopoCi bxoa KOToporo noA«riK>HeH k 



hto BbinoxiHeH;:M3 Tpy6 no n.1 r npoBOA^muM sneiweHT 
onTMHecKMe KQ/ie6aHM^, Ana b33mmoa@mctbm^ c 



OrpaHMua: 10 



KO 2 246 068 C9 (Wli 

Bbixofly npeo6pa30BaTenfl nocToaHHoro fcanparceHMfl b ,„ 
8. YcTpoMCTBo no n.7, OTJiwnaioL^eeeH Teivi, hto b 
MMny/ibcoB BbinoriHeH b BMfle na3epa. 
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(71) Uma 3B*Bmenx: Typos A.E. 
(98) Aflpec aha nepenncKn: 127562, MocKea, 
AxrryctibeBCKoe ui., a-30, kb,93 



(14) fla-ra ny&miKamiw: 2000.04.20 

(21) PerMcrpauMOHHbtii HQiwep 3aHBKn: 98111122/28 

(22) flata noAanw 3a*BKM; 1998.06,10 
(43) flaTa ny6nvjKaqww 33hbkh: 2000.04.20 

(54) TPYEA, CnOCOB H YCTPOHCTBOiflJIfl nOBblWEHflfl HAXIDKHOCTM 
TPYBOnPOBOflOB 

1/MwjiHHflpwMecKaj! o6oriOHKa c pe3b6o«, oTnuMajomaacn tbm, mto ee cnwpanbHbie no&epxHocTW 
wcnonb3yfOTCfl A^q KOHTpona, BOCCraHOBneHKfl cremai. 

2. Cnoco6 KOKTpoji^ TpySonpoBOAOB, 3aicnraHaK>iijMPicH bjom, hto ogcneflyroT rpy6onpoBOfl, perncTpwpyioT 
napaMeTpbi creum m nocne oScneAOsaHM* yKa3t»fBaK>T ee Aecfreicrbi, OTnMHaiomiiKca tom, mto cfeopwitipyiOT b 
creHice cnwpanbHbie noBepxwocru, Hanpuwiep, HaKaTKofi, oScneAyfOT oAny-ABe m hkx 3neKrpowiarHiiTHbiMw 
BOJiHaMw, a Ae*eicr c AOKpnTMMecKMMM pa3toepaMH paBHbiwn una 6onbiiiHMw Bwi-rroBoro wara noBepxnocreK 
yKa3biBaK)T nocne pen/icrpauiw napaMerpOB Bonn. 

3. Cnoco6 no n. 2, OTnwHaJomn&Cfl tbm, hto HaicaTKy 3anonHflK)T cretcnoM, o6cneAyK3T3anonHeHde, 
Hanpwwep, ornwecKMMw BortHaMM, a Aecpemr y«a3brBaK)T no H3MeHeHw napaMeTpoa Bonn. 

4. Cnoco6 no nn.2 u 3, orjiMHaromwitaH Tewi, hto paccroaHwe ao Tpct±iMHbi Hax<yyrr no npoi43BeAeHHK) ahmhw 
Tpy6onpoBOAa Ha OTHomeHne speMeH npoSera oiTTOMecKoro Kiwnynbca ao m nocne ee noae/ieHu*. 

5. Cnoco6 no nn.2 - 4, Grnmatomum* Tew, mto c|3opMkipyeMbiM noaepxHOcrraM npwAaroT pa3Hyro " 
Aect)opMaTMBHocTb, a cpoK 0TKa3a Tpy6oripo80Aa;onpeAejiH*oT no MaTeiviaTHMecKoPi cpopiwyne m onucaHwa. 

6. Cnoco5 no nn.2 - 5, ornmaiomfcn tbm, mto nocne y^arni* cpOKa oTica3a MOUjHOcrrb 3neiapoMarHMTHbix 
bo/ih BpeMeHHO noBbiajaioT AOTennoBoro 3aneHttsiaHWfl ipeixjHHbi. 

7. Cnocog no nn.2 - 6, OTnKHaramwtfcfl Tew, hto noBbiwafOT wioinHocrb sneicrpowiamMTHbix bojih crynenm^. 

8. YcrpofiCTBo A^fl ocymecTBneHHa cnocoSa no n;2 t coAepxomee nocneAoaaTenbHO coeAMHeHHbie Ka6enb- 

A3TMMK, COCTO*mwfi H3 M3Onnp0BaHH0rO npOBOAH&Ka, M MOHMTOP, CHVlWHaiOmeeca TeM r MTO CHa6)K£HO 

nocneAOBaTenbHo coeflw h e kh bi m n 6noKowi 6ecnepe6owHoro nMTaHHH, npeo6pa30BaTeneM HanpaxeHw* b 
nepeiweHHoe w npeo6pa30BaTeneM KoneSaHUfi, BbixoA KOToporo coeAMHen c Ka6enb-A3TMt*K0M ti nepBbiwi 
bxoaom MOHnTopa, a BTopow bxoa MOHMTOpa noA*aiK>MeH k BbixoAy npeo6pa3QBaTena HanpnxeHwa b 
nepeMeHHOe. 



9. YcTpoMCTBo no nn.2 - 8, OTnwHaiomeeca Tew, mto npeo6pa30BaTenb KoneSaHKft BwnonHeH b swf\e 
onrosnesapoHHOft napw, a Ka6enb-AaTMMK b aMAe OTTMMecKo« nHHuvi cbh3m. 
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